Mycobacterium bovis DeltaleuD auxotroph-induced protective immunity against tissue colonization, burden and distribution in cattle intranasally challenged with Mycobacterium bovis Ravenel S.
Bovine tuberculosis is a chronic granulomatous disease caused by Mycobacterium bovis. Lack of definitive diagnostics and effective vaccines for domestic animals are major obstacles to the control and eradication of bovine tuberculosis. Auxotrophic mutants of Mycobacterium tuberculosis have shown promise as vaccine candidates for preventing human tuberculosis. Similarly, we constructed a leucine auxotroph of M. bovis, by using allelic exchange to delete leuD (encoding isopropyl malate isomerase), creating a strain requiring exogenous leucine for growth in vitro. We vaccinated 10 cattle subcutaneously with 10(9)CFU of M. bovis DeltaleuD and 10 age-matched, gender-matched controls were injected with phosphate-buffered saline. Vaccinated cattle had significantly increased in vitro antigen-specific T-cell-mediated responses. All cattle were challenged intranasally on day 160 post-immunization with 10(6)CFU of virulent M. bovis Ravenel S. On day 160 post-challenge vaccinated cattle had significantly reduced tissue mycobacterial burdens and 6 of 10 had complete clearance of the challenge strain and histopathological lesions were dramatically less severe in the vaccinated group. Thus, a single subcutaneous immunization of the M. bovis DeltaleuD mutant produced highly significantly protective immunity as measured by a reduction in tissue colonization, burden, bacilli dissemination, and histopathology caused by virulent M. bovis Ravenel S challenge.